Upon
plotting of areas against optical densities in immunocytochemically stained tissue sections, hyperbolic curves were obtained which could be reduced to two straight lines, one representing variations in stained structures, and the other variations in background. The slopes of the stained structure lines reflected staining intensity independently of total area of stained structure in a section. The ratio of slopes of the stained structure and background lines reflected immunocytochemical sensitivity.
A comparison of the peroxidase-antiperoxidase (PAP) method with the avidin-biotin complex (ABC) method showed that at usual antibody dilutions the PAP method was much more sensitive than the ABC method, while at impractically high antibody dilutions it was moderately more sensitive. Once
Introduction
In indirect, labeled antibody methods, the second antibody is Iabeled covalently. In unlabeled antibody methods, it is unlabeled. In both methods, the antiserum used as the source ofsecond antibody is contaminated with antibodies reacting nonspecifically with tissue components even in the absence offirst antibody (5, 9) . We placed the structure to be studied within this rectangle on the television screen ( Figure la) There are four constants to which we compared the measurements to be undertaken: The image obtained on the screen when about one half of the stained area was obliterated is represented in Figure  lc . The curve in Figure   2 is, therefore, constructed from the right to the left.
The optical density at any potentiometer setting (X) is: log (reading at 100% transmission reading at 0% transmission)
x -(reading at 0% transmission)
lyzer is standardized to 100% transmission with light through the glass slide off the section by increasing the current until the whole area is filled on the television screen, as indicated by a maximum numerical readout on the image analyzer.
The analyzer is standardized to 0% transmission with the microscope objective out of the light path by decreasing the current until the whole area is filled on the television screen, as indicated again by a maximum numerical readout on the image analyzer.
Photograph of the television screen. (C) This is the picture on the television screen when about one half of the stained area is seemingly obliterated. Rat cerebellar cortex, basket cell fibers, 7 g m paraffin section stained with monoclonal antibody to phosphorylated neurofilament epitopes, 07-5, diluted 1:512,000. PAP method. In the particular setting illustrated, the area obliterated was that possessing optical densities greater than 0.3 and was 1225 arbitrary units compared to that of the total rectangle of 48, 800 units and that of 3000 units corresponding to the intercept of the stained structure and background lines. On the television screen, the area appears larger than that recorded, because the lower sensitivity of the fluorescent screen compared to that of the image analyzer does not reveal dark spaces within the white areas. (the reading of the image analyzer potentiometer is proportional to light transmitted in arbitrary units).
OPTICAL DENSITY
When the image ofa structure was strong, curves were obtained which, on a log area against optical density plot, could be broken down into two linear segments ( The steeper the angles between the right segments and the left segments, the stronger was the staining intensity.
With decreasing staining intensity, the angle eventually disappeared.
When an unstained control area adjacent to that of a stained area was positioned into the rectangle on the TV screen, only that part of the curve that represented background was obtained. It was a steep curve forming a single straight line.
The ordinates of these curves represented areas at given optical densities. The abscissae represented optical densities at given areas. When the rectangle on the TV screen was moved partially out of the field of analysis of stained fibers, so that the proportion of stained fibers in the area was decreased and the proportion of unstained background increased, the right segments of the biphasic curves were shortened, and the left segments were lengthened, but the curves remained parallel to the previous curves. The slopes of the lines were unaltered.
The slopes of the right segments ofthe curves were, therefore, an index ofstaining intensity and were proportional to the average optical densities ofstained .,; '. . ,-
. . with the PAP method than the ABC method in any area of brain examined ( Figure  7) .
The
In contrast to the PAP method, the ABC method resulted in significant background in the absence offirst antibody ( Figure  8) . 
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or approach it (numerical plot) only at high optical density readings. If we measure area as a function of optical density in an unstained section, we expect the recorded area to decrease rapidly as the optical density is increased. There is no variation in staining (the total section is unstained) and, therefore, the curve will be steep and will reach the X-axis at low optical density in a logarithmic plot. Sections stained with monoclonal antibodies to phos---.
, -:t'1. Seven PAP complexes and 21 peroxidases are deposited (left lower frame). In the ABC method, steric hindrance of the larger avidin proxidase complex still occurs, permitting the deposition of perhaps only 3 cornplexes and 15 peroxidases (right lower frame). Because of steric factors, the amountofcomplex deposited is similar to that reacting with 33 epitopes at high density. The staining intensity at low epitope density is only slightly less than thatof PAR Background staining, which is the most importantfactor in sensitivity, is not taken into account in this diagram on comparison of staining intensities. 
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